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second corresponding displacement in the second direction of the other of the first and second legs. 
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BACKGROTTNn 

1- Technical Fit>IH 

The present disclosure relates to an apparatus for applying surgical clips to 
body tissue during open, laparoscopic or endoscopic procedures and, more 
particularly, to a surgical clip applier having jaws configured and adapted to withstand 
torsional forces acting thereon. 

2 - Background of Related Art 

In laparoscopic and endoscopic surgical procedures, a small incision is made 
in the patient's body to provide access for a cannula device. Once extended into the 
patient's body, the cannula provides an access port which allows insertion of various 
surgical instruments, through the cannula, for acting on organs, blood vessels, ducts or 
body tissue that can be far removed from the incision. In many instances, several 
small incisions must be made in the patient's body in order to provide access of 
several instruments into the patient's body. Undoubtably, the more incisions required, 
the greater the trauma inflicted on the patient's body. 

In surgical procedures, it is often necessary or desirable for a surgeon to grasp 
and/or blunt dissect in conjunction with applying surgical clips to a target area. Often, 
this requires the surgeon to make two incisions, one for the blunt dissection 
instrument and one for the endoscopic applier. However, recently, in order to reduce 
the trauma inflicted on the patient's body, surgeons have begun to perform blunt 
dissections using the distal end of an endoscopic fastener or clip applier in order to 





perton, ,he Mun, i(self h sQ doing ^ surgton eiimjMtts ^ ^ 

5 is used T" Perf ° IminS 3 ^ *~** 1116 *" e " d - *— *— 

repea^w.sungand/orseparadngac.ions. For exampie, if ,he dis W end of a 
surreal fas,e„.r „, cli p app B e r ,„ s[ramenl with jaws „ m ^ ^ ^ ^ 
d-ssecdon, ft. disa, end of », jaws would be ^ ^ fc ^ 

-*» and »e Jaws wo„,d dun be opened and/or ,wis,ed, which owning and/or 
™y*e^ t4!iaBMM . ng-m TO ep ro cedu,Lgh t he 
repeat aa often as needed „ Mder „ ^ ^ ^ ^ ^ 

™-.^--"«is,sfora S „rgical,a S «e n e r orcUpap P U«rand, m „ re 
parhcuiadv, ,„ a jaw uranism ,„ r a surgicsl fasIener or app , ier 

adapKd ,0 withsland ,oreio " al forces acUn8 at - - « «- - 



SUMMARY 

^^"^'—isdirecedioanapparanasforappiyinga^a, 
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of the first and second legs. 

» « «*•«■—, 0. jaw Made indudes ,wo in,er-.eg engaging 
members, a fira, lnter , eg engaging ^ ^ ^ ^ ^ 

from dre second ,eg and ia engageaWe w.U, me fct leg . when ^ 

respecuve firs, and see„„ d imer , eg engaglng ^ 

fte firs, and second ,egs causes a firs, corresponding disp.acemen, in dre fira, 
^ -end drreeuon. opp„si,e to „ Rt ^ „ ^ ^ „ f ^ ^ 

:rr:d~.^ 8fctinte - d "--- 
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and a second m,er-,eg engaging member inciuding a second arm ma, cteads from! 
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to. leg an d closely underlies and is engageable with the second leg. 

In a further embochmen., i, is envisioned thai Ore te, ,eg includes a ftat arm 
that extends from me firs, .eg reward me second leg, me firs, a™ including a pair of 
spaced apart .onguea .Ending lUtally .herefrom, me second leg including an upper 
and iower surface, wherein an upper mceas is formed in the upper surface .hereof, and 
a lower recesa is formed in me ,ower surface .hereof, wherein me pah of spaced apart 
tongues of me firs, arm am configumd and dimensioned to be mceived in and be 
engageable with eh, upper a„ d lower recesses fenced respecdvely in me upper and 
lower surfaces of me second leg. Preferabiy, .he pah of spaced apart .ongucs of ,he 
to. arm closely overfie and underlie Ore respecUve upper and lower recesses of the 
second leg. 

I. is contemplated d>a. when the jaw blade is assembled in a surgical clip 
applier and me jaw S of the jaw blade am in an open poshion, a po„i„„ of .he in.er.feg 
engaging member ma. extends from one of ,he fim, and second ,e gs , close., overlies a 
15 port.cn of .he other of the firs, and second legs. 

I. is envisioned .ha. a portion of Ae .ongue of .he firs, am closely overhes ,hc 
-ess in to second upper surface of me second .eg, and a portion of ,he .ongue of 
seconder*, closely underlies^ recess in .he firs, lower surface of .he firs, leg 

» envisioned .ha.eachofme firs, and second legs includes a nechadjacen, 
■0 .he jaw of me respecdv. firs, and second legs , ^ ^ 

extends from one of the necks. Pmferably, .here are ,wo inter-leg engaging 
members, one ma. extends from ,he neck of the fi rst leg , md ^ ^ eItends 
Irom the neck of the second leg. 

According ,o anodmr aspec, of the oisclosure, a jaw b.a d e for use in a 
surgical clip applier includes a firs. ,eg an d a second leg, each .eg having a jaw 
tntegra.lv connected .hern.0, and a, leas, one in.er-.eg engaging member dm. 
extends from one of me firs, and second legs, and extends between and is engaged 
wrth me o.her of me firs, and second .eg, It is envisioned Uaa. when the a. leas, one 
mter-leg engaging member is slhhngly engaged with the outer of dm firs, and 
second legs, such «ha. a vertical displacemen, in a firs, direcfion of one of the firs, 
and second tegs causes a firs, correspond oisplacemen. in the firs. oirecdon of 
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lacement in a 



the other of the first and second legs, and such that a vertical displ 
second direction, opposite the first direction, of the one of the first and second legs 
causes a second corresponding displacement in the second direction of the other of 
the first and second legs. 

5 Preferably, the first leg includes a first neck portion and the second leg 

includes a second neck portion, the first and second neck portions adjoining the first 
and second jaws. The at least one inter-leg engaging member includes a first arm that 
extends from the first neck portion and slidingly engages the second neck portion, and 
a second arm, spaced from the first arm, that extends from the second neck portion 
10 and slidingly engages the first neck portion. 

The first neck portion includes a first inner surface oriented toward the second 
neck portion and a recess formed in a lower portion of the first inner surface, and the 
second neck portion includes a second inner surface oriented toward the first neck 
portion and a recess formed in a lower portion of the second inner surface, the first 
arm extending from the first inner surface of the first neck portion and includes a 
tongue extending distally therefrom, the tongue extending from the arm being 
configured and adapted to be received in the recess formed in the lower portion of the 
second neck portion, and the second arm extending from the second inner surface of 
the second neck portion and includes a tongue extending distally therefrom, the 
tongue extending from the second arm being configured and adapted to be received in 
the recess formed in the lower portion of the first neck portion, at least one of the first 
and second tongues being slidingly engaged with its respective recess. 

The the at least one inter-leg engaging member can include a first arm 
configured and adapted to extend from the first neck portion and overlie and slidingly 
25 engage the second neck portion, and a second arm configured and adapted to extend 
from the second neck portion and overlie and slidingly engage the first neck portion. 

The at least one inter-leg engaging, member includes a first arm configured and 
adapted to extend from the first neck portion and overlie and slidingly engage the 
second neck portion, and a second arm configured and adapted to extend from the first 
neck portion and underlie and slidingly engage the second neck portion. 
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According to another aspect of the nre^n^ c i 
an . . pcoi or tne present disclosure, m an apparatus for 
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a. a thtfa. end thereof, and a, least one tater , eg engagjng ^ ^ 
■he firs, and the second legs and opemflvel, engaged therewith, wherein the in.er-.eg 
engagmg member maintains or reduces the loss of co-planarity of me firs! leg with 
respect to me second .eg. „ is envisioned tha, dre the operative engagement of « least 
one mter-leg engaging member causes the firs, and second lag members to deflect and 
mamtam their co-phmarity when one of the fiast and second legs is deflected in a 
dtrection which i S ortirogonal with respect to me p,aue defined by the firs, and second 
legs. 

According to a firs, embodiment, the jaw blade includes a firs, i„,e r -leg 
engagmg member integrally formed witt, the f lrs , Ieg m extending su „ s 
toward me second leg, One firs, hd^ engaging member ^ 
extending from a dis,al end .hereof, whtcb .ongue is configured and dimensioned «o 
tn-erengage a recess formed in a surface of dte second leg, and a second iater-leg 
engagmg m e mber integraIly formed ^ ^ ^ ^ ^ ^ ^ 

toward the firs, leg, me second teg inter-engaging member including a .ongue 
extending from a dis,al end Urereof. which .ongue is configured and dimensioned to 
.nterengage a recess formed in a surface of die first leg. 

Preferably, & recess fomKd in ^ ^ ^ ^ ^ ^ ^ ^ 

bottom surface themof, and wherein the recess fonned in me firs, leg is fonned in one 
of a . op and a bottom surface .hereof, which recess formed in ,he firs. ,eg is formed in 
■he surface opposite me nap and bottom surface in which the recess of me second leg 
is formed. 6 

According to an alternate embodiment, thejaw blade includes a single inter- , 
leg engagmg member integrally fanned with one of the firs, and second legs and 
extending substantially toward the other of me firs, and second legs, the inter-ieg 
engaging member including a pair of tongues extending from a distal end of the inter- 
leg engaging member end spaced tarn one another in a direction odhogonal to the 
Plane, defined by the firs, and second legs, each tongue „, me p* of tongues Mng 
configured and drmensioned ,o interengage a respecdve recess formed in a top surface 
and a bottom surface of the second leg. 
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The presen, disclosure is also directed ,o a method for applying surgical 
cups aod performiug „,„„, di5section „ tissye ^ ^ ^ ^ 

provrdiug a surgical clip appher, and app lyi „g . surgicaI clip „ . ^ „ ^ 
large, area udlizing tht clip applier . The ^ ^ ^ ^ ^ 

havmg a firs, ,eg and asecond leg, each of to firs, aud second legs having a jaw 
■ntegrally connected ,her.,o, and a, leas, one i„te„eg engaging memb e r extending 
between and effecing an engagemen, be,ween ,he firs, and second legs, such ,ha, a 
verucai displacemen, in a firs, direction of one „, the firs, and second legs causes a 
firs, corresponding displacemen, in to firs, direcdon of to o,he, of to firs, and 
second legs , and such Una, a verdca, displacemen, in a second direction, opposite to 
firs. d,re«ion, of one of to firs, and second legs causes a second corresponding 
^placemen, in At second of fc ^ ^ ^ ^ ^ ^ 

performtng a blun, dissection technique udlizing to jaws of to chp applier 

I, .a an objec, of to presen, disclosure ,o provide an apparatus for applying 
surgtca, fasteners or clips ,o hody bssue dunng open, .apaaoscopic or endoscopic 
procedures. 

I, is anotor objec, of to present disclosure ,o prov.de an apparatus for 
app,y,ng a snrgicai fastener or chp tha, is user, to manipulate and/or blun. di SM ct 
ussue pnor or subsequent to applying fastenens or clips. 
20 Anchor objec, of to presen, disclosure is .opmvide an apparatus for applying 

-r g ,ca, fasteners or clips which has increased resistence ,o to loading (e.g., torsional, 
w,,„g„,,ndn,g. e ,c.) effects experienced during grasping, manipuMng and Hun. 
dissecting techniques. 

Anotor objec. of to presen. disclosure is ,„ provide an apparatus for applying 
surreal fasteners or cUps having a jaw confignradon which is inherendy resisten, to 
totedion due ,o manipuladon during grasping and blunt disseodng techmques 

A further objec, of to presen, disclosure is to ptovide a surgical fastener or 
chp appher to, is easier to load with a fastener or cUp and which makes forming to 
same easier. 
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A further object of the present disclosure is to provide an apparatus having 
coplanar jaws for applying a surgical clip, which jaws maintain their coplanarity. 
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chps after hav lng performed a blunt dissection procedure. 
These objects together with other objects of rh. a- , 
5 various features of „„ , disclosure, along with the 

*WEF m *r„,™~ lr , rTm 

eterence to the accompanying drawings, in which- 
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jaw mechanism according ,o the present disclosure 
thereof; ' M altemative construction 
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jaw biaoes, „ accordance wim to present disclosure J™- 
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which are oriented toward and substantially face one another) of jaw blade 100. Each 
arm 108A and 108B includes a tongue 1 10A and 1 10B extending from the main 
portion of the arm. Tongues 1 10A and 1 10B are configured and adapted to engage or 
be engageable with a corresponding recess 1 12A and 1 12B formed in a suitable 
surface, preferably in a top surface (or, alternatively in a bottom surface as seen in 
FIG. 3A) of respective neck portions 106A and 106B at least when jaws 104A, 104B 
are in an assembled, less than full open position. Preferably, at least a portion of each 
tongue closely overlies a portion of a recess at least when the assembled jaws are fully 
open. 

Further, as seen in FIG. 3, by way of example only, the ends of tongues 1 10A 
and 1 10B, at the distal ends of arms 108A, 108B, preferably are generally U-shaped 
and sized to be received in and mate with corresponding or complementary U-shaped 
recesses 1 12A and 1 12B. While generally "U» shaped tongues and recesses are 
shown, it is envisioned that any configuration and/or shape of tongue and recess can 
be provided. For example, the tongue need not be horizontally disposed but can be a 
vertical beam that extends from one neck portion and which fits snuggly into a 
vertical recess formed in a corresponding surface of an opposite neck portion. The 
tongues and/or arms need not be identical, and the same applies to the recesses. 

In a blunt dissecting technique performed with a clip applier 10 having a jaw 
blade 100 according to the present disclosure, with no surgical clip in place, i.e., when 
jaws 104A,. 104B are open, when a deflecting force is applied in a direction "A" on 
the first jaw 104A, which force "A" tends to cause jaw 104A to deflect in a direction 
orthogonal to the plane defined by legs 102A, 102B, thereby causing the pair of jaws 
104A and 104B to twist or bend about one another in a counter-clockwise direction 
and to become out of plane with one another, the floor of recess 1 12A formed in neck 
106A will engage or abut against the corresponding juxtaposed surface of tongue 
1 10B projecting from the corresponding arm 108B extending from second neck 106B, 
thereby preventing first jaw 104A from twisting about second jaw 104B and become 
out of plane with one another. Likewise, when a force is applied in a direction "B", 
opposite to the direction "A", on the first jaw 104A, which force "B" tends to cause 
jaw 104A to deflect in a direction orthogonal to the plane defined by legs 102A, 102B, 
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thereby causing the pair of jaws 104A and 104B to twist about one another in a 
clockwise direction and become out of plane with one another, tongue 1 10A 
projecting from arm 108A extending from first neck 106A engages or abuts against 
the floor of recess 1 12B formed in neck 106B, thereby preventing first jaw 104A from 
twisting about second jaw 104B and becoming out of plane with one another. It 
follows that, tongues 1 10A and 1 10B in cooperation with recesses 1 12B and 1 12A, 
respectively, will prevent deflection forces acting directly on second jaw 104B from 
twisting second jaw 104B about first jaw 104A thereby preventing jaws 104A and 
104B from becoming out of plane with one another. This can be especially 
advantageous when arms 102A and 102B are not joined at their proximal ends. It is 
apparent that inter-leg engaging members also prevent jaws 104A and 104B from 
becoming out of plane with one another when a force is applied in either direction "A" 
or direction "B" to second jaw 104B as well. 

Jaw blade 100, according to the present disclosure, is fabricated of a material 
having sufficient resilience such that clamping of the pair of jaws 104A and 104B 
toward each other to close a clip therebetween will be followed by a return of the jaws 
104A and 104B to their original position upon release of the clamping forces. 
However, unlike the prior art jaw blades, the jaw blade according to the present 
disclosure is less susceptible to the effects of torsional or bending forces acting 
thereon as a result of one or more inter-leg engaging members, here shown as a pair of 
arms 108A and 108B that extend preferably from corresponding neck portions 106A 
and 106B, respectively, and that inter-engage with opposed neck portions 106B and 
106A, respectively, thereby reducing distortion and maintaining or reducing the loss 
of co-planarity. 

FIGS. 4 arid 5 show the distal end portion of an alternative jaw blade, 
generally designated 200, in accordance with.the present disclosure for use in 
connection with the surgical clip applier 10. The distal end portion of jaw blade 200 
includes a first leg 202A and a second leg 202B each having a corresponding 
intermediate neck portion 206A, 206B, and a corresponding jaw 204A and 204B 
formed at a distal end thereof and configured and adapted for receiving a surgical clip 
(not shown) therebetween. Preferably, legs 202A, 202B are co-planar and together 
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define a plane. As best seen in FIG. 5, jaw blade 200 defines a longitudinal axis "X". 
Neck portion 206A includes an arm 208 extending therefrom and oriented toward 
neck portion 206B, which arm 208 includes at its distal end an upper tongue and a 
lower tongue 210A and 210B, respectively, which together define a clevis 212 
5 therebetween. Neck portion 206B includes upper and lower recesses 2 14A and 214B, 
respectively, formed along a top and a bottom surface thereof, which pair of recesses 
define a wall 216 therebetween. Wall 216 is configured and adapted to be received 
within clevis 212 of arm 208 and to engage or abut the walls of tongues 210A, 210B 
that define clevis 212. In this manner, first jaw 204A is operatively coupled to second 
> jaw 204B in accordance with this disclosure. 

FIG. 5 is a top plan view of the distal end portion of jaw blade 200 after it is 
mounted in the distal end of a clip applier (not shown) while it is in an un-crimped or 
un-squeezed state (i.e., having jaws 204A and 204B in open position, spaced apart 
from one another). As seen in FIG. 5, while jaws 204A, 204B are in the un-crimped 
state, arm 208 extends from neck portion 206 A a distance sufficient for a portion of its 
upper tongue 210A to lap, here, to closely overlie, wall 216 and for a portion of its 
lower tongue 210B to lap, here, underlie, wall 216 at 220. In this manner, first jaw 
204A is aligned or co-planar with second jaw 204B at all times from the spaced apart 
state through to the crimped or closed state. Moreover, by being already lapped, here, 
closely overlapped and underlapped at 220, while in the open or spaced apart state, 
jaws 204A and 204B do not have to be at all manipulated, e.g., moved to a more 
closed position prior to use in erder for wall 216 to be aligned arid received in clevis 



212. 



Preferably the lower (or upper) surface of a tongue 210A, 210B overlies (or 
underlies), and more preferably is slightly engaged with the upper (or lower) surface 
of the underlying (or overlying) wall 216, preferably when applier 10 is assembled and 
jaws 204A, 204B are in the fully open position. "Closely overlies (or underlies)" here 
means that the minimum gap of tongue 210A, 210B above (or below) the upper (or 
lower) surface of wall 216 is the normal manufacturing tolerance range for applier 10. 
This can be from about 0.0005 inches to about 0.040 inches or more, the greater the 
gap, of course, the less effective arm 208 may be in preventing twisting of one jaw or 
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leg relative to the other. The maximum gap, in accordance with this disclosure, is that 
gap at which, during blunt dissection, the tongue and recess surfaces will engage when 
a torque is applied to either jaw or leg. 

In performing a blunt dissection technique with a clip applier 10 having a jaw 
blade 200 in accordance with the present disclosure, with assembled jaws 204A, 204B 
in a fully open position with no surgical clip in place, when a force is applied in 
direction "A" (directly at or at an angle with respect to the plane defined by legs 
202A, 202B) on the first jaw 204A, which force "A" tends to cause the pair of jaws 
204A and 204B to twist or bend about one another and become out of plane with one 
another, the lower tongue 210B, extending from the distal end of arm 208, will engage 
or abut against the top wall of lower recess 214B (bottom surface of wall 216) formed 
in neck portion 206B, thereby preventing the first jaw 204A from twisting or bending 
about the second jaw 204B and from becoming out of plane with one another. 
■ Likewise, when a force is applied in a direction "B", opposite to the direction "A", on 
the first jaw 204A, which force "B" tends to cause the pair of jaws 204A and 204B to 
twist about one another and become out of plane with one another, upper tongue 210A 
extending from the distal end of arm 208 will engage or abut against the floor of upper 
recess 214A (top surface of wall 216) formed in neck portion 206B,.thereby 
preventing the first jaw 204A from twisting about the second jaw 204B and from 
becoming out of plane with one another. Thus, tongues 210A and 210B, in 
cooperation with wall 216 dividing recesses 214A and 214B, will prevent forces 
acting directly on the second jaw-204B from twisting or bending the second jaw 204B 
about the first jaw 204A, thereby preventing jaws 204A, 204B from coming out of 
plane with one another. 

It is contemplated that jaw configurations in accordance with the present 
disclosure can be fabricated from any suitable biologically inert material including, 
but not limited to, engineering plastics, stainless steel, titanium, shape memory alloys 
and spring steel as well as composites. 

The high torque jaws according to the present disclosure can be incorporated 
in the assembly of new fastener or clip appliers or in the alternative can be a simple 
low cost modification to existing fastener or clip appliers wherein only the distal end 
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of the jaws, legs of the blades, or the jaw blades, need to be replaced without the need 
to modify any other portion of the surgical instrument. Stated differently, the high 
torque jaws according to the present disclosure can be retrofitted into existing fastener 
or clip appliers. 

It is understood that the inter-leg engaging member of the jaw blade of the 
disclosure is not limited to those disclosed above or shown in the drawings. Rather, 
the inter-leg engaging member and cooperative receiving structure can, for example, 
be any suitable male/female arrangement. As seen in FIGS. 6 and 7, an inter-leg 
engaging member 108 can extend from the inner surface of one of the legs and enter 
an aperture 1 12 formed in the inner surface of the juxtaposed leg. 

Each of the above disclosed inter-leg engaging members preferably are 
configured to give the jaw blade a low profile. However, it is envisioned that various 
other inter-leg engaging members can be provided which tend to reduce the vertical 
deflection forces acting on each individual leg from causing the pair of legs from 
coming out of alignment or co-planarity with each other. For example, as seen in FIG. 
8, it is envisioned that the inter-leg engaging member can include a first arm 108A' 
having one end unitary with or fixedly secured to an upper surface of a neck 106A' or 
other portion of a first leg 102A of a jaw blade and an opposed end or portion 1 10A' 
overlying the upper surface of a neck 106A' or other portion of a second leg 102B of 
the jaw blade, and a second arm 108B' having one end unitary with or fixedly secured 
to an upper surface of neck 106B' or other portion of second leg 102B of the jaw 
blade and an opposed end or portion4ieB' overlying the upper surface of neck 106A' 
or other portion of first leg 102A of the jaw blade. In this manner, as one leg is 
deflected either vertically upward or downward, the first and the second arm cause the 
second leg to deflect vertically as well. 

By way of a further example, as seen in FIG. 9, it is envisioned that the inter- 
leg engaging members can include a first arm 108A" having one end unitary with or 
fixedly secured to an upper surface of a neck 106A" or other portion of a first leg 
102A of a jaw blade and an opposed end or portion 1 10A" overlying an upper surface 
of aneck 106B" or other portion of a second leg 102B of the jaw blade; andasecond 
arm 108B" having one end unitary with or fixedly secured to a lower surface of neck 
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106A" or other portion of first leg 102A of the jaw blade and an opposed end 1 10B" 
or portion underlying a lower surface of neck 106B" or other portion of second leg 
102B of the jaw blade. In this manner, as one leg is deflected either vertically upward 
or downward, the first and the second arm cause the second leg to deflect vertically as 
well. 

As a further example, each leg can have an inter-leg engaging member, e.g., an 
arm, extending therefrom and the arms can closely overlie and/or interengage each 
other, to achieve the objective of the disclosure. 

According to an aspect of the present disclosure, it is envisioned, that when the 
jaw blade is unbiased, the arms of the inter-leg engaging members may not overlie or 
underlie and/or engage each other or the arms' respective juxtaposed neck portions. 
The arms may only overlie or underlie and/or engage each other or their respective 
juxtaposed neck portions when the jaws of the jaw blade are at least partially biased 
and/or approximated toward one another. It is also envisioned that the arms can be 
transversely spaced from one another and define a transverse gap therebetween. 
Accordingly, in these instances for example, the arms of the inter-leg engaging 
members will first contact and/or engage one another or their respective juxtaposed 
neck portions and provide advantages of the invention when a vertical and/or a 
torsional force is applied to either and/or both of the jaws of the jaw blade. 

The arm(s) can be any suitable width or diameter and can extend from any 
portion along the length of the legs, neck or jaw portion of the blade so long as the 
arm(s) do not interfere with the feeding of the ckps into and through the jaws. 
Generally speaking, the arm(s) are most effective when they are located as close to the 
distal tip of the jaws as possible, and are decreasingly effective the further they are 
removed from the distal Up of the jaws. Also generally speaking, to allow for 
visibility of a clip while seated in the jaw, the arm(s) desirably are located beyond the 
proximal end, e.g., the backspan, of the seated clip. Thus, for a seated 0.3 inch long 
clip, the arm(s), would desirably be positioned at least from about 0.3 inches to about 
2.0 inches from the distal tip of the j aws. 

Although the present disclosure is explained in reference to a clip applier, it is 
understood that the disclosure applies to apparatus for applying surgical fasteners or 
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clips. 

It is understood that various modifications may be made to the embodiments 
disclosed herein. For example, it is envisioned that the jaws according to the present 
disclosure can be thickened in the vertical direction, anywhere along the length of the 
jaws, in order to provide increased rigidity and resistance to vertical deflections. 
Therefore, the above description should not be construed as limiting, but merely as an 
exemplification of preferred embodiments. Those skilled in the art will envision other 
modifications within the scope and spirit of the claims appended hereto. 
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IN THE CI, ATMS 

What is claimed is: 

1 . A jaw blade for use in a surgical clip applier, comprising: 

a first leg and a second leg, each leg having a jaw integrally connected thereto; 

and 

at least one inter-leg engaging member that extends from one of the first and 
second legs and is engageable with the other of the first and second legs. 

2. The jaw blade of claim 1 , wherein when the at least one inter-leg 
engaging member is engaged with the other of the first and second legs, a vertical 
displacement in a first direction of one of the first and second legs causes a first 
corresponding displacement in the first direction of the other of the first and second 
legs, and such that a vertical displacement in a second direction, opposite the first 
direction, of the one of the first and second legs causes a second corresponding 
displacement in the second direction of the other of the first and second legs. 

3. The jaw blade of claim 1 , wherein the jaw blade includes two inter-leg 
engaging members, a first inter-leg engaging member that extends from the first leg 
and is engageable with the second leg, and a second inter-leg engaging member that 
extends from the second leg and is engageable with the first leg. 

4. The jaw blade of claim 3, wherein when the respective first and second 
inter-leg engaging members are engaged with the respective second and first legs, a 
vertical displacement in a first direction of one of the first and second legs causes a 
first corresponding displacement in the first direction of the other of the first and 
second legs, and such that a vertical displacement in a second direction, opposite the 
first direction, of the one of the first and second legs causes a second corresponding 
displacement in the second direction of the other of the first and second legs. 
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5. The jaw blade of claim 3, wherein the first inter-leg engaging member 
comprises a first arm configured and adapted to engage the second leg, and the second 
inter-leg engaging member comprises a second arm configured and adapted to engage 
the first leg. 

6. The jaw blade of claim 1 , wherein the first leg includes an inner 
surface oriented toward the second leg and a recess formed in an upper portion of the 
inner surface of the first leg, and the second leg includes an inner surface oriented 
toward the first leg and a recess formed in an upper portion of the inner surface of the 
second leg, the inner surface of the first leg having a first inter-leg engaging member 
comprised of a first arm that includes a tongue extending distally therefrom, the 
tongue of the first arm being configured and dimensioned to be received in and being 
engageable with the recess in the upper portion of the second leg, and the inner 
surface of the second leg having a second inter-leg engaging member comprised of a 
second arm that includes a tongue extending distally therefrom, the tongue extending 
from the second arm being configured and dimensioned to be received in and being 
engageable with the recess in the upper portion of the first leg. 

7. The jaw blade of claim 1, wherein there are two inter-leg engaging 
members, a first inter-leg engaging member comprising a first arm that extends from 
the first leg and closely overlies and is engageable with the second leg, and a second 
inter-leg engaging member comprising a second arm-that-extends from the first leg 
and closely underlies and is engageable with the second leg. 

25 8 - The jaw blade of claim 1, wherein the first leg includes a first arm that 

extends from the first leg toward the second leg, the first arm including a pair of 
transversely spaced apart tongues extending distally therefrom, the second leg 
including an upper and lower surface, an upper recess in the upper surface thereof, and 
a lower recess in the lower surface thereof, wherein the pair of spaced apart tongues of 

30 the first arm are configured and dimensioned to be received in and be engageable with 
the upper and lower recesses formed respectively in the upper and lower surfaces of 
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9. The jaw blade of claim 1 , wherein when the jaw blade is assembled in 
a surgical clip applier and the jaws of the jaw blade are in an open position, a portion 
of the inter-leg engaging member that extends from one of the first and second legs, 
closely overlies a portion of the other of the first and second legs. 

10. The jaw blade of claim 3, wherein when the jaw blade is assembled in 
a surgical clip applier and the jaws of the jaw blade are in an open position, a portion 
of the inter-leg engaging member that extends from one of the first and second legs, 
slidingly engages a portion of the other of the first and second legs. 



11. The jaw blade of claim 6, wherein a portion of the tongue of the first 
arm closely overlies the recess in the second upper surface of the second leg, and a 

1 5 portion of the tongue of the second arm closely underlies the recess in the first lower 
surface of the first leg. 

12. The jaw blade of claim 8, wherein the pair of spaced apart tongues of 
the first arm closely overlie and underlie the respective upper and lower recesses of 

20 the second leg. 

13. The jaw blade of claim 1 , wherein each-of the first and second legs 
includes a neck adjacent the jaw of the respective first and second legs, and the 
inter-leg engaging member extends from one of the necks. 



14. The jaw blade of claim 1 3, wherein there are two inter-leg engaging 
members, one that extends from the neck of the first leg, and another that extends 
from the neck of the second leg. 
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15. A jaw blade for use in a surgical clip applier, comprising: 
a first leg and a second leg, each leg having a jaw integrally connected 
thereto; and 

at least one inter-leg engaging member that extends from one of the first and 
second legs, and extends between and is engaged with the other of the first and 
second legs. 



16. The jaw blade of claim 15, wherein when the at least one inter-leg 
engaging member is slidingly engaged with the other of the first and second legs, 
such that a vertical displacement in a first direction of one of the first and second 
legs causes a first corresponding displacement in the first direction of the other of 
the first and second legs, and such that a vertical displacement in a second direction, 
opposite the first direction, of the one of the first and second legs causes a second 
corresponding displacement in the second direction of the other of the first and 
15 second legs. 



17. The jaw blade of claim 15, wherein the first leg includes a first neck 
portion and the second leg includes a second neck portion, the first and second neck 
portions adjoining the first and second jaws, and the at least one inter-leg engaging 
20 member including: 

a first arm that extends from the first neck portion and slidingly engages the 
second neck portion; and 

a second arm, spaced from the first arm, that extends from the second neck 
portion and slidingly engages the first neck portion. 

25 

18. The jaw blade according to claim 17, wherein the first neck portion 
includes a first inner surface oriented toward the second neck portion and a recess 
formed in a lower portion of the first inner surface, and the second neck portion 
includes a second inner surface oriented toward the first neck portion and a recess 
30 formed in a lower portion of the second inner surface; 

wherein the first arm extending from the first inner surface of the first neck 
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portion includes a tongue extending distally therefrom, the tongue extending from the 
first arm being configured and adapted to be received in the recess formed in the 
lower portion of the second neck portion; and 

wherein the second arm extending from the second inner surface of the second 
neck portion includes a tongue extending distally therefrom, the tongue extending 
from the second arm being configured and adapted to be received in the recess formed 
in the lower portion of the first neck portion, wherein at least one of the first and 
second tongues is slidingly engaged with its respective recess. 

19. The jaw blade according to claim 17, wherein the at least one inter-leg 
engaging member comprises: 

a first arm configured and adapted to extend from the first neck portion and 
overlie and slidingly engage the second neck portion; and 

a second arm configured and adapted to extend from the first neck portion and 
underlie and slidingly engage the second neck portion. 

20. The jaw blade according to claim 17, wherein the at least one inter-leg 
engaging member comprises: 

a first arm configured and adapted to extend from the first neck portion and 
overlie and slidingly engage the second neck portion; and 

a second arm configured and adapted to extend from the second neck portion 
and overlie and slidingly engage the first neck portion. 



21. The jaw blade according to claim 17, wherein the jaw blade defines a 
longitudinal axis, and wherein the first neck portion includes an arm extending 
therefrom and substantially toward the second.neck portion, the arm including a pair 
of spaced apart tongues extending at an angle to the longitudinal axis of the jaw blade, 
wherein the second neck portion includes a recess formed in each of the upper and 
lower surface thereof, and wherein the pair of spaced apart tongues of the arm 
respectively slidingly engage the recesses formed in the upper and lower surfaces of 
the second neck portion. 
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22. In an apparatus for applying surgical fasteners or clips, the apparatus 
including a handle portion, a body portion extending from the handle portion, a jaw 
mechanism extending from the body portion at an end opposite the handle portion and 
having a first leg and a second leg, each leg having a jaw integrally connected thereto, 
the jaw mechanisms being movable between an open position for receiving a fastener 
or clip and a closed position for forming the fastener or clip in response to a 
movement of the handle portion, and a fastener or clip supply disposed within the 
body portion, the improvement in the jaw mechanism comprising: 

at least one inter-leg engaging member extending between and being adapted 
to effect an engagement between the first and second legs, wherein vertical 
displacement in a first direction of one of the first and second legs causes a 
corresponding displacement in the first direction of the other of the first and second 
legs, and wherein a vertical displacement in a second direction, opposite the first 
direction, of one of the first and second legs causes a second corresponding 
displacement in the second direction of the other of the first and second legs. 

23. The apparatus of claim 22, wherein the at least one inter-leg engaging 
member is adapted to effect engagement when the jaws are in an open position. 

24. The apparatus of claim 22, wherein the at least one inter-leg engaging 
member is adapted to effect engagement when the jaws are in a closed position. 

25. A method for applying surgical clips and performing blunt dissection 
of tissue, comprising the steps of: 

providing a surgical clip applier, which surgical clip applier includes a jaw 
blade having: 

a first leg and a second leg, each of the first and second legs having a 
jaw integrally connected thereto; and 

at least one inter-leg engaging member extending between and 
effecting an engagement between the first and second legs, such that a vertical 
displacement in a first direction of one of the first and second legs causes a first 
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corresponding displacement in the first direction of the other of the first and second 
legs, and such that a vertical displacement in a second direction, opposite the first 
direction, of one of the first and second legs causes a second corresponding 
displacement in the second direction of the other of the first and second legs; and 
performing a blunt dissection technique utilizing the jaws of the clip applier; 

and 

applying a surgical clip to a tissue or vascular target area utilizing the clip 

applier. 

26. A jaw blade for use in a surgical clip applier, comprising: 
a first leg; 

a second leg spaced from and parallel to the first leg, the first and second legs 
defining a plane, each leg including a jaw integrally formed at a distal end thereof; and 

at least one inter-leg engaging member extending between the first and the 
second legs and operatively engaged therewith, wherein the at least one inter-leg 
engaging member maintains or reduces the loss of co-planarity of the first leg with 
respect to the second leg. 

27. The jaw blade according to claim 26, wherein the operative 
engagement of the at least one inter-leg engaging member causes the first and second 
leg members to deflect and maintain their co-planarity when one of the first and 
second legs is deflected in a direction which is orthogonal with respect to the plane 
defined by the first and second legs. 

28. The jaw blade according to claim 27, wherein the jaw blade includes: 
a first inter-leg engaging member integrally formed with the first leg and 

extending substantially toward the second leg, the first inter-leg engaging member 
including a tongue extending from a distal end thereof, which tongue is configured 
and dimensioned to interengage a recess formed in a surface of the second leg; and 

a second inter-leg engaging member integrally formed with the second leg and 
extending substantially toward the first leg, the second leg inter-engaging member 
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including a tongue extending from a distal end thereof, which tongue is configured 
and dimensioned to interengage a recess formed in a surface of the first leg. 

29. The jaw blade according to claim 28, wherein the recess formed in the 
5 second leg is formed in one of a top and a bottom surface thereof, and wherein the 
recess formed in the first leg is formed in one of a top and a bottom surface thereof, 
which recess formed in the first leg is formed in the surface opposite the top and 
bottom surface in which the recess of the second leg is formed. 

10 30 - The jaw blade according to claim 27, wherein the at least one inter-leg 

engaging member includes a single inter-leg engaging member integrally formed with 
one of the first and second legs and extending substantially toward the other of the 
first and second legs, the inter-leg engaging member including a pair of tongues 
extending from a distal end of the inter-leg engaging member and spaced from one 
another in a direction orthogonal to the plane defined by the first and second legs, 
each tongue of the pair of tongues being configured and dimensioned to interengage a 
respective recess formed in a top surface and a bottom surface of the second leg. 
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